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HIGH DEFINITION TELEVISION CAMERA
APPARATUS FOR CORRECTING A
CHARACTERISTIC VALUE OF A VIDEO
SIGNAL

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present mnvention relates to a high definition televi-
sion camera apparatus, and more particularly to a high
definition television camera apparatus constituted of a high
definition television image pickup unit and a television
signal processing unit and being capable of outputting a high
definition television video signal and a standard television
video signal converted from the high definition television
video signal and capable of correcting each video signal to
have characteristics (e.g., gamma characteristics) specific to
cach of standard television system and high definition tele-
vision system.

2. Description of the Related Art

A television camera (television camera apparatus) is gen-
erally constituted of main components including a camera
head (image pickup unit) and a camera control unit (CCU).
A television camera with the integrated camera head and
camera control unit 1s used widely. The camera head has: an
image pickup lens for condensing an image light of an
object; an 1mage pickup element for photoelectrically con-
verting light incident from the 1mage pickup lens into video
signals; a pre-amplifier for amplifying a video signal sup-
plied from the 1mage pickup element to a predetermined
signal level; a gamma correction circuit for correcting the
video signal to have a gamma value specific to a television
system; and a video signal processing circuit for subjecting
the gamma corrected video signal to necessary processes,
including a knee process, a white clip process, a white
balance adjusting process, a black balance adjusting process,
a masking process and the like, to thereafter output the
processed video signal having a desired level which 1s then
supplied via a cable to the camera control unit.

The camera control unit processes the video signal having
a desired level sent from the camera head via the cable 1n
predetermined manners, and outputs the processed video
signal having a predetermined level to various apparatuses
such as a video monitor and a video tape recorder. The
camera control unit also receives a control signal supplied
from, for example, a remote controller, and outputs a nec-
essary control signal to the camera head via the cable to
thereby remotely control the necessary characteristic values
to be used during the processes by the camera head, the
values including a gamma characteristic value, a whaite
balance value and the like.

The above-described structures of the camera head and
the camera control unit are fundamental to a general tele-
vision camera, and applicable to both standard and high
definition television cameras.

As well known, the above-described characteristic cor-
rection circuit for a video signal, e.g., the gamma correction
circuit, 1s a circuit for 1nversely correcting non-linear char-
acteristics of an 1mage pickup element of a camera head, an
image display tube of a video monitor, and the like, in
accordance with a correction amount corresponding to a
predetermined gamma correction curve, so as to linearize the
luminance transmission characteristics of the whole televi-
sion system: from the television camera or camera head for
picking up an 1mage of an object and generating a video
signal of the object image; to the video monitor for repro-
ducing the object image from an input video signal.
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For general gamma correction by a standard television
video camera apparatus, a gamma value capable of properly
correcting a video signal output from a television camera or
camera head is usually set to 0.45 (an inverse of 2.2),
assuming that the gamma value representative of a degree of
a gamma correction curve used for linearizing non-linear
characteristics of an image pickup element 1s about 1.0 (this
cgamma value 1s hereinafter called a gamma value of an
image pickup element, where applicable) and the gamma
value of a standard television display tube 1s about 2.2.

However, there are differences of many characteristics
such as a gamma value and a luminance signal (Y) matrix of
a video monitor, between a high definition television video
signal monitor and a standard television video signal moni-
tor. Therefore 1n many cases a proper gamma value for
processing a video signal of a high definition television
camera 1s different from that for processing a video signal of
a standard television camera.

As described above, similar to a standard television
camera, a high definition television camera also has a
gamma correction circuit for correcting a gamma value for
a high definition television video signal and outputting a
cgamma-corrected high definition television video signal
matching a high definition television system. There 1s an
apparatus, for example, a high definition television camera
apparatus, which has a built-in television camera signal
conversion circuit for converting a high definition television
video signal output into a standard television video signal
output. In such a high definition television camera apparatus,
the television camera signal conversion circuit converts a
high definition television video signal output supplied from
the high definition television image pickup unit (camera
head), with its gamma value having been corrected so as to
match a high definition television system, mto a standard
television video signal output, without changing the gamma
value. Therefore, the gamma value used for the gamma
correction of the high definition television video signal is
always the same as that used for the gamma correction of the
standard television video signal output.

As above, 1n a high definition television camera apparatus
constituted of a high definition television 1mage pickup unit
(camera head) and a television signal conversion circuit for
converting a high definition television video signal output
into a standard television video signal output, the same
characteristic values such as a gamma value or other values
not changed between the high definition and standard tele-
vision systems are used.

Of various characteristics for a television video signal,
proper values of the characteristics such as white balance
and the like are generally the same. Therefore, even it the
same characteristic values are used for both the high defi-
nition and standard television video signals, no practical
problem occurs.

However, substantially different proper values of the
characteristics such as black balance, gamma value, detail
(contour), and masking are used for both the standard and
high definition television video signals. Therefore, even it
cach of the characteristics such as black balance, gamma
value, detail, and masking for a high definition television
video signal 1s adjusted to have a proper value, this proper
value becomes improper to a standard television video
signal. Conversely, even 1if each of such characteristics for a
standard television video signal 1s adjusted to have a proper
value, this proper value becomes improper to a high defi-
nition television video signal.

Still further, in converting the high definition television
video signal into a standard television video signal by the
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television camera signal conversion circuit, the characteris-
tic values of the video signal, such as a black balance value,
camma value and detail value are changed because of the
different specifications of the high definition and standard
television video signals. Therefore, the characteristic values
for the standard television video signal may become
1M proper.

SUMMARY OF THE INVENTION

It 1s therefore a purpose of the present invention to
provide a high definition television camera apparatus elimi-
nating the above-described prior art problems.

It 1s another purpose of the present invention to provide a
high definition television camera apparatus capable of 1inde-
pendently adjusting each of predetermined characteristic
values for a high definition television video signal output
from a high definition television image pickup unit (camera
head) and for a standard television video signal converted
from the high definition television video signal by a televi-
sion signal conversion circuit.

According to one aspect of the present invention, a high
definition television camera apparatus 1s provided which
comprises: a high definition television 1mage pickup appa-
ratus mcluding a high definition television image pickup
clement for outputting a video signal, and a high definition
television video signal correction circuit for correcting the
video signal and outputting a corrected video signal having
a predetermined characteristic value being suitable for high
definition television system which 1s a high definition tele-
vision video signal;

a transmission path for transmitting the high definition
television video signal supplied from the high definition
television 1image pickup apparatus; and

a camera control apparatus including a television signal
conversion circuit for converting the high definition televi-
sion video signal transmitted via the transmission path into
a first standard television video signal and outputting the
first standard television video signal, a standard television
video signal correction circuit for correcting the first stan-
dard television video signal and outputting a corrected video
signal having a predetermined characteristic value being
suitable for standard television system which 1s a second
standard television video signal, a standard television video
signal output terminal coupled with the standard television
video signal correction circuit, and a high definition televi-
sion video signal output terminal coupled with the transmis-
sion path.

According to another aspect of the present invention, a
higch definition television camera apparatus 1s provided
which comprises: a control unit comprising: a high defini-
tion television video signal characteristic value adjusting
unit for setting a characteristic value for a high definition
television video signal; a standard television video signal
characteristic value adjusting unit for setting a characteristic
value for a standard television video signal; and a controller
for outputting a high definition television video signal
control signal representative of the set value set by the high
definition television video signal characteristic value adjust-
ing unit and a standard television video signal control signal
representative of the set value set by the standard television
video signal characteristic value adjusting unit; a high
definition television image pickup unit for outputting a high
definition television video signal, the high definition televi-
sion 1mage pickup unit comprising: a high definition tele-
vision 1mage pickup element for picking up an image of an
object and outputting a high definition television video
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signal of the object; and a high definition television video
signal correction circuit for correcting a characteristic value
for the high definition television video signal supplied from
the 1mage pickup element to have the set value represented
by the high definition television video signal control signal
supplied from the control unit and outputting the high
definition television video signal having the set value; and a
camera control unit comprising: a high definition television
video signal output terminal from which the high definition
television video signal itself transmitted via a transmission
path from the high definition television 1image pickup unit 1s
output; a television signal conversion circuit for converting
the high definition television video signal supplied from the
high definition television image pickup unit into the standard
television video signal and outputting the standard television
video signal; a standard television video signal correction
circuit for correcting a characteristic value for the standard
television video signal supplied from the television signal
conversion circuit to have the set value represented by the
standard television video signal control signal supplied from
the control unit and outputting the standard television video
signal having the set value; and a standard television video
signal output terminal from which the standard television
video signal from the standard television video signal cor-
rection circuit 1s output.

In one example of the invention, the high definition
television video signal correction circuit corrects a gamma
value for the high definition television video signal supplied
from the 1mage pickup element to have a proper value for the
high definition television video signal and output the high
definition television video signal having the first predeter-
mined characteristic value, and the standard television video
signal correction circuit corrects a gamma value for the
standard television video signal supplied from the television
signal conversion circuit to have a proper value for the
standard definition television video signal and output the
standard television video signal having the second prede-
termined characteristic value.

In another example of the invention, the high definition
television video signal correction circuit further corrects at
least one of detail, black balance and masking values for the
high definition television video signal supplied from the

image pickup element to have a proper value for the high
definition television video signal and output the high defi-
nition television video signal having the first predetermined
characteristic value, and the standard television video signal
correction circuit further corrects at least one of detail, black
balance and masking values for the standard television video
signal supplied from the television signal conversion circuit
to have a proper value for the standard definition television
video signal and output the standard television video signal
having the second predetermined characteristic value.

According to the invention, therefore, the characteristic
values such as a gamma value for the high definition
television video signal and for the standard television video
signal converted from the high definition television video
signal can be mdependently adjusted to have proper values.

In another example of the invention, the control unit
further comprises an associative characteristic value adjust-
ing unit for setting 1n combination characteristic values for
both the high precision and standard television video
signals, and the controller corrects a set value set by the high
definition television signal characteristic value adjusting
unit 1n accordance with a set value set by the associative
characteristic value adjusting unit, and outputs the corrected
set value as the high precision television video signal control
signal, and the controller corrects a set value set by the
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standard television signal characteristic value adjusting unit
in accordance with the set value set by the associative
characteristic value adjusting unit, and outputs the corrected
set value as the standard television video signal control
signal.

Therefore, 1n the high definition television camera appa-
ratus constructed as above, the characteristic values for both
the high definition and standard television video signals can
be adjusted 1n combination to have proper values or desired
values.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a block diagram showing the structure of a high
definition television camera apparatus according to an
embodiment of the present invention.

FIG. 2 1s a flow chart illustrating an operation to be
executed by a CPU of a remote control unit.

FIG. 3 1s a flow chart illustrating an operation to be
executed by a CPU in a camera control unit (CCU).

FIG. 4 1s a block diagram showing the structure of a high
definition television camera apparatus according to another
embodiment of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

With reference to FIG. 1, a high definition television
camera apparatus according to an embodiment of the inven-
tion will be described, which apparatus includes a built-in
high definition television image pickup unit (camera head)
and a built-in camera control unit with a television signal
conversion circuit.

FIG. 1 1s a block diagram of the high definition television
camera apparatus (either a color television camera apparatus
or a monochrome television camera apparatus) of the
embodiment having a built-in high definition television
image pickup unit (camera head) and a built-in television
signal processing unit.

Referring to FIG. 1, reference numeral 1 represents a
camera head constituting the high definition television
image pickup unit, reference numeral 2 represents an 1mage
pickup lens for condensing an image light of an object,
reference numeral 3 represents an 1mage pickup element,
e.g., a charge coupled device (CCD), for photoelectrically
converting light incident from the 1image pickup lens 2 into
video signals, and reference numeral 4 represents a pre-
amplifier for amplifying a video signal supplied from the
image pickup element 3 to a predetermined level.

Reference numeral 9 represents a video signal processing,
circuit for processing a video signal supplied from the
pre-amplifier 4. The video signal processing circuit 9 has a
first gamma correction circuit 5 for performing a gamma
correction relative to a video signal having a predetermined
level supplied from the pre-amplifier 4, and a video signal
correction circuit 6 for correcting various characteristics of
the gamma-corrected video signal supplied from the gamma
correction circuit 5. The first gamma correction circuit 5
corrects the mput video signal having a predetermined level
in accordance with a predetermined gamma correction curve
for a high definition television video signal. Specifically, in
the high definition television camera apparatus, i1f the
cgamma value of the image pickup element 1s 1.0 and that of
a high definition television display tube is a, the first gamma
correction circuit 5 corrects the gamma value for a high
definition television video signal supplied from the pre-
amplifier 4, 1n accordance with a gamma correction curve
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having a proper gamma value, e.g., 1/a. The video signal
correction circuit 6 sets the characteristic values of a high
definition television video signal to proper values, by per-
forming the knee process, white clip process, white balance
adjusting process, black balance adjusting process, masking,
process and the like, and sends the high definition television
video signal with proper characteristic values to a multiplex/
demultiplex circuit 7.

The multiplex/demultiplex circuit 7 multiplexes the high
definition television video signal processed by the video
signal processing circuit 9 with other signals and supplies
the multiplexed signal to the camera control unit 10 via a
terminal 27, a cable 19 and a return terminal 28, or demul-
tiplexes control signals 32 and other signals transmitted
from the camera control unit 10 via the return terminal 28,
cable 19 and terminal 27 and supplies the demultiplexed
control signals 32 to a central processing unit (CPU) 8. In
accordance with the control signals 32 supplied from the
multiplex/demultiplex circuit 7, CPU 8 controls the gamma
correction circuit 5 and video signal correction circuit 6 of
the video signal processing circuit 9 and other unrepresented
components of the camera head 1.

Reference numeral 10 represents the camera control unit
(CCU) constituting the high definition television camera
apparatus. Reference numeral 11 represents a multiplex/
demultiplex circuit for multiplexing control signals 32 and
the other signals supplied from a central processing unit
(CPU) 16 for controlling the circuits in the camera head 1,
and outputting the multiplexed control signals to the camera
head 1. The multiplex/demultiplex circuit 11 demultiplexes
the high definition television video signal and the other
signals transmitted via the cable 19 from the camera head 1,
and supplies the demultiplexed high definition television
video signal to a high definition television video signal
output terminal 17 and to a television signal processing unit
12. The video signal output from the high definition televi-
sion output terminal 17 1s supplied as a high definition
television video signal to an unrepresented external appara-
tus such as a video monitor and a video tape recorder. The
video signal output from the high definition television output
terminal 17 has proper values of all the characteristic values
of the high definition television video signal.

The television signal processing unit 12 has a television
signal conversion circuit 13, a gamma reverse correction
circuit 14, and a video signal correction circuit 15. The
television signal conversion circuit 13 converts the high
definition television video signal supplied from the
multiplex/demultiplex circuit 11 into a standard television
video signal and supplies it to the gamma reverse correction
circuit 14. The gamma reverse correction circuit 14
reversely corrects the gamma value 1/a of the converted
standard television video signal supplied from the television
signal conversion circuit 13 to obtain a video signal equiva-
lent to the gamma value 1, in accordance with a correction
curve having the gamma value a.

The video signal correction circuit 15 sets each of the
characteristic values for the standard television video signal
supplied from the gamma reverse correction circuit 14, to
proper values. Specifically, with respect to the gamma value
for the standard television video signal supplied from the
gamma reverse correction circuit 14, the gamma value for
the standard television video signal 1s set to a proper value,
c.g., 0.45. Stmilarly, the video signal correction circuit 15
makes the standard television video signal supplied from the
gamma reverse correction circuit 14 be subjected to the knee
process, white clip process, white balance adjusting process,
black balance adjusting process, masking process and the
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like, to obtain proper characteristic values for the standard
television video signal. The standard television video signal
from the video signal correction circuit 15 1s output from the
standard television video signal output terminal 18 to an
unrepresented external apparatus such as a video monitor
and a video tape recorder.

Reference numeral 16 represents CPU which controls the
gamma reverse correction circuit 14 and video signal cor-
rection circuit 15 of the camera control unit 10, 1n accor-

dance with control signals sent via a cable 24. CPU 16 also
controls unrepresented components of the camera control
unit 10.

Reference numeral 25 represents a video characteristic
control unit serving as a remote controller for controlling the
video signal processing circuit 9 of the camera head 1 and
the gamma reverse correction circuit 14 and video signal
correction circuit 15 of CCU 10. The video characteristic
control unit 25 has a video characteristic adjusting unit 50,
an A/D converter 20, a characteristic selection switch unit 70
for selecting a characteristic to be adjusted, and a CPU 21.
The video characteristic adjusting unit 50 adjusts each of
characteristic values for the high definition and standard
television video signals. The A/D (analog-to-digital) con-
verter 20 A/D converts an analog signal (e.g., analog voltage
value) representative of a characteristic value supplied from
the video characteristic adjusting unit 50 1nto a digital signal
representative of the characteristic value. CPU 21 fetches a
digital signal from the A/D converter 20, the digital signal
corresponding to the characteristic value selected by the
characteristic selection switch unit 70. CPU 21 adds an
identifier to the fetched digital signal, for example, at a
header portion of the digital signal, and transmits them as the

control signal to CPU 16 of CCU 10 via a cable 24.

In this embodiment, the video characteristic adjusting unit
50 mncludes a gamma adjusting unit 51, a detail adjusting
unit 52, a black balance adjusting unit 53, and a masking
adjusting unit 54. The gamma adjusting unit 51 has a gamma
adjuster 514y for adjusting a gamma value for the high
definition television video signal, a gamma adjuster 51sy for
adjusting a gamma value for the standard television video
signal, and an associative gamma adjuster 51y for adjusting
in combination the gamma values for both the high defini-
tion and standard television video signals. The detail adjust-
ing unit 52 has a detail adjuster 52/d for adjusting a detail
value for the high definition television video signal, a detail
adjuster 52sd for adjusting a detail value for the standard
television video signal, and an associative detail adjuster
52d for adjusting in combination the detail values for both
the high definition and standard television video signals. The
black balance adjusting unit 53 has a black balance adjuster
53hb for adjusting a black balance value for the high
definition television video signal, a black balance adjuster
53sb for adjusting a black balance value for the standard
television video signal, and an associative black balance
adjuster 53b for adjusting 1n combination the black balance
values for both the high definition and standard television
video signals. The masking adjusting unit 54 has a masking
adjuster 54/iim for adjusting a masking value for the high
definition television video signal, a masking adjuster 54sm
for adjusting a black balance value for the standard televi-
sion video signal, and an associative masking balance
adjuster 54m for adjusting 1n combination the masking
values for both the high definition and standard television
video signals. Each of these adjusters may be made of a
variable resistor or a rotary encoder.

An operator adjusts an analog output value of each of the
adjusters to thereby adjust each of the characteristic values
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for the high definition and standard television video signals
to make 1t have a proper value.

Specidic operations to be executed by an operator for the

adjustment of characteristic values with these adjusters will
be described.

In adjusting a gamma value for the high definition tele-
vision video signal, an operator picks up an 1mage of a grey
scale chart, displays the high definition television video
signal of the picked-up grey scale chart image on a high
definition television video signal waveform monitor, and
adjusts the gamma value with the gamma adjuster S1/4v 1n
such a manner that an amplification factor of the displayed
waveform becomes linear with respect to its waveform
amplitude. Similarly, 1n adjusting a gamma value for the
standard television video signal, an operator displays a
standard television video signal on a standard television
video signal waveform monitor, and adjusts the gamma
value with the gamma adjuster S1svy. In adjusting the gamma
values for both the high definition and standard television
video signals with the associative gamma adjuster 51y, an
operator displays at least one of the high definition and
standard television video signals on a waveform monitor to
adjust one gamma value so that both the gamma values 1n
relation with each other can be adjusted same tendentiously.

In adjusting a detail emphasis value for the high definition
television video signal, an operator picks up an image of an
optional object, displays the high definition television video
signal of the picked-up object 1image on a high definition
television video monitor, and adjusts the detail emphasis
value for the object image with the detail adjuster 524d.
Similarly, 1n adjusting a detail emphasis value for the
standard television video signal, an operator displays a
standard television video signal on a standard television
video monitor, and adjusts the detail emphasis value with the
detail adjuster 52sd. In adjusting the detail emphasis values
for both the high definition and standard television video
signals with the associative detail adjuster 52d, an operator
displays at least one of the high definition and standard
television video signals on a video monitor to adjust one
detail emphasis value so that both the detail emphasis values
in relation with each other can be adjusted same tenden-
tiously.

In adjusting a black balance value for the high definition
television video signal, an operator picks up an 1image of
black and white objects, displays the high definition televi-
sion video signal of the picked-up object images on a high
definition television video signal waveform monitor, and
adjusts the black balance value with the black balance
adjuster 53/1b 1n such a manner that a waveform amplitude
ratio of the black to white object of the displayed waveform
takes a predetermined value. Similarly, 1n adjusting a black
balance value for the standard television video signal, an
operator displays a standard television video signal on a
waveform monitor, and adjusts the black balance value with
the black balance adjuster 33sb. In adjusting the black
balance values for both the high defimition and standard
television video signals with the associative black balance
adjuster 533b, an operator displays at least one of the high
definition and standard television video signals on a wave-
form monitor to adjust one black balance value so that both
the black balance values in relation with each other can be
adjusted same tendentiously.

In adjusting a masking value for the high definition
television video signal, an operator picks up an image of a
color chart having a plurality of colors, displays the high
definition television video signal of the picked-up color



US 6,563,534 Bl

9

chart 1mage on a high definition television video display
monitor, and adjusts the masking value with the masking
adjuster 544m while viewing the coloring degree of each
color displayed on the display monitor. Similarly, 1n adjust-
ing a masking value for the standard television video signal,
an operator displays a standard television video signal on a
standard television video display monitor, and adjusts the
masking value with the masking adjuster 33sm. In adjusting
the masking values for both the high definition and standard
television video signals with the associative masking
adjuster 54m, an operator displays at least one of the high
definition and standard television video signals on a display
monitor to adjust one masking value so that both the
masking values 1n relation with each other can be adjusted
same tendentiously.

An analog signal output from each adjuster of the video

characteristic adjusting unit 50 1s converted 1nto a digital
signal by the A/D converter 20 and supplied to CPU 21.

In this embodiment, the characteristic selection switch
unit 70 has a gamma selection switch unit 71, a detail
selection switch unit 72, a black balance selection switch
unit 73, and a masking selection switch unit 74. The gamma
selection switch unit 71 has a gamma selection switch 714y
for selecting a gamma value for the high definition television
video signal, a gamma selection switch 71sy for selecting a
cgamma value for the standard television video signal, and a
gamma selection switch 71y for selecting in combination the
cgamma values for both the high definition and standard
television video signals. The detail selection switch unit 72
has a detail selection switch 724d for selecting a detail value
for the high definition television video signal, a detail
selection switch 72sd for selecting a detail value for the
standard television video signal, and a detail selection
switch 72d for selecting 1n combination the detail values for
both the high definition and standard television video sig-
nals. The black balance selection switch unit 73 has a black
balance selection switch 734b for selecting a black balance
value for the high definition television video signal, a black
balance selection switch 73sb for adjusting a black balance
value for the standard television video signal, and a black
balance selection switch 73b for selecting 1n combination
the black balance values for both the high definition and
standard television video signals. The masking selection
switch unit 74 has a masking selection switch 74im {for
selecting a masking value for the high definition television
video signal, a masking selection switch 74sm for adjusting,
a masking value for the standard television video signal, and
a masking selection switch 74m for adjusting 1n combination
the masking values for both the high definition and standard
television video signals. When each of these switches 1s
turned on, a signal 75 representative of a selection of a
characteristic value corresponding to the switch 1s supplied
to CPU 21. In this manner, an operator can select a desired
characteristic by selectively turning each switch on.

Next, the operation of the high definition television cam-
era apparatus of the embodiment constructed as above will
be described. FIG. 2 1s a flow chart 1llustrating the operation
of CPU 21 of the video characteristic control unit 235.

An operator adjusts a desired adjuster (e.g., gamma
adjuster S1/y for the high definition television video signal)
among those adjusters of the video characteristic adjusting
unit 50. Next, among those switches of the characteristic
selection switch unit, the switch (i.e., gamma selection
switch 714y of the high definition television video signal) is
turned on. CPU 21 checks whether any switch of the
characteristic selection switch unit 70 has been turned on,
1.e., whether a signal 75 for designating an adjustment
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subject has been imnput from the characteristic selection
switch unit 70 (Step 100). Upon reception of the signal 75
for designating an adjustment subject from the characteristic
selection switch unit 70, CPU 21 fetches an output signal
representative of the adjuster (i.e., gamma adjuster 51/y)
corresponding to the turned-on switch, from the A/D con-
verter 20 (Step 102). Next, an identifier for identifying an
adjustment subject 1s added to a header field of the fetched
digital signal, and they are sent as a control signal 32Ay
(indicating an adjusted gamma value for the high definition
television video signal) to CPU 16 of CCU 10 via the cable
24 (Step 104).

Similarly, 1f the gamma adjuster 51sy for the standard
television video signal 1s adjusted and when the gamma
selection switch 71sy for the standard television video signal
1s turned on, CPU 21 outputs a control signal 31sy indicating
an adjusted value of the gamma adjuster S1sy and having an

identifier for identifying an adjustment subject at 1ts header
field.

If the detail adjuster 5244 for the high definition television
video signal 1s adjusted and when the detail selection switch
72hd for the high definition television video signal is turned
on, CPU 21 outputs a control signal 32/4d indicating an
adjusted value of the detail adjuster 52/d and having an
identifier for identifying an adjustment subject at 1ts header
field. If the detail adjuster 52sd for the standard television
video signal 1s adjusted and when the detail selection switch
72sd for the standard television video signal 1s turned on,
CPU 21 outputs a control signal 31sd indicating an adjusted
value of the detail adjuster 52sd and having an identifier for
identifying an adjustment subject at 1ts header field.

Further, 1f the black balance adjuster 53/b for the high
definition television video signal 1s adjusted and when the
black balance selection switch 724b for the high definition
television video signal 1s turned on, CPU 21 outputs a
control signal 32/b indicating an adjusted value of the black
balance adjuster 53/b and having an 1denfifier for 1dentify-
ing an adjustment subject at 1ts header field. If the black
balance adjuster $3sb for the standard television video signal
1s adjusted and when the black balance selection switch 72sb
for the standard television video signal 1s turned on, CPU 21
outputs a control signal 31sb 1indicating an adjusted value of
the black balance adjuster 53sb and having an identifier for
identifying an adjustment subject at 1ts header field.

Still further, if the masking adjuster 544m for the high
definition television video signal 1s adjusted and when the
masking selection switch 72Am for the high definition tele-
vision video signal 1s turned on, CPU 21 outputs a control
signal 32/4m 1ndicating an adjusted value of the masking
adjuster 54/im and having an idenfifier for identifying an
adjustment subject at its header field. If the masking adjuster
53sm for the standard television video signal 1s adjusted and
when the masking selection switch 72sm for the standard
television video signal 1s turned on, CPU 21 outputs a
control signal 31sm indicating an adjusted value of the
masking adjuster 54sm and having an idenfifier for 1denti-
fying an adjustment subject at its header field.

In the following, the operation of CCU 10 1n response to
cach control signal supplied from the remote controller 25
will be described. FIG. 3 1s a flow chart illustrating the
operation of CPU 16 of CCU 10. CPU 16 checks whether a
control signal has been received from the remote controller
25 via the cable 24 (Step 200). If received, it is checked from
the identifier in the header portion whether the received
control signal is one of the control signals 32 (32/y, 324d,
32/1b, 32hm) each indicating an adjustment value for the
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high definition television video signal (Step 202). If so, the
control signal 1s output to the multiplex/demultiplex circuit
11 (Step 204). The multiplex/demultiplex circuit 11 multi-
plexes the received control signal 32 with other signals and
sends the multiplexed signal to the camera head 1 via the

cable 19.

The multiplexed signal transmitted to the camera head 1
1s received by the multiplex/demultiplex circuit 7 which
demultiplexed the control signal 32 from the other signals
and sends it to CPU 8. If the received control signal 32 1s the
control signal 32A4y indicating an adjustment value of the
cgamma value for the high definition television video signal,
CPU 8 supplies this control signal 324y to the gamma
correction circuit 5 which sets the gamma value for the high
definition television video signal supplied from the pre-
amplifier 4 to an adjustment value Vhy of the gamma
adjuster 51Ay.

If the received control signal 32 1s one of the control
signals 324d, 32hb and 32/m indicating detail, black balance
and masking adjustment values for the high definition tele-
vision video signal, CPU 8 supplies this control signal 32 to
the video signal correction circuit 6 which performs a
corresponding one of the detail compensation, black balance
and masking processes to thereby set the corresponding
characteristic value to the adjustment value.

If the received control signal 1s the control signal 327y
indicating an adjustment value Vhy of the gamma value for
the high definition television video signal, CPU 16 supplies
a control signal 33svy to the reverse gamma correction circuit
14, the control signal 33sy being a reverse gamma correction
value which 1s an 1nverse of Vhy, or 1/Vhy. Therefore, the
reverse gamma correction circuit 14 reversely corrects the
standard television video signal converted from the high
definition television video signal, in accordance with a
gamma correction curve having a gamma value of 1/Vhy.

CPU 16 checks from the identifier in the header portion
whether the control signal received from the remote con-
troller 25 via the cable 24 1s one of the control signals 31
(31sy, 31sd, 31sb, 31sm) indicating gamma, detail, black
balance and masking adjustment values for the standard
television video signal (Step 206). If so, the control signal is
supplied to the video signal correction circuit 15 which
performs a corresponding at least one of the gamma
correction, detail compensation, black balance adjustment,
and masking processes so that the corresponding character-
istic value 1s set to the adjustment value.

As above, an operator selects a desired adjustment subject
by using the video characteristic adjusting unit 50, particu-
larly its characteristic selection switch unit 70, and adjusts
the characteristic value so that the characteristic values can
be set to proper values both for the high definition television
video signal output from the high definition television video
signal output terminal 17 and for the standard television
video signal output from the standard television video signal
output terminal 18. By adjusting the characteristic value
with the adjuster of the video characteristic adjusting unit
50, the characteristic value can be set to a desired value for
the high definition television video signal and/or standard
television video signal. For example, a proper value of the
cgamma value of 0.45 for the standard television video signal
can be set to an optional value desired by an operator, by
using the adjuster 51svy.

Instead of independently adjusting each characteristic
value for the high definition and standard television video
signals, as described above, the characteristic values for both
the high definition and standard television video signals may
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be adjusted 1n combination at the same time by using the
assoclative adjuster 51y, 52d, 53b or 54m.

Speciifically, if the associative gamma adjuster 51y 1s used
in order to adjust the gamma values 1n combination for both
the high definition and standard television video signals, the
gamma selection switch 71y 1s turned on. Then, CPU 21
reads an adjustment value of the associative gamma adjuster
51y from the A/D converter 20, and also reads an adjustment
value of the gamma adjuster 514y for the high definition

television video signal and an adjustment value of the
cgamma adjuster S1sy for the standard television video signal
from the A/D converter 20. For example, CPU 21 adds the
adjustment value of the gamma adjuster 514y to the adjust-
ment value of the associative gamma adjuster 51y to use the
addition value as the gamma adjustment value for the high
definition television video signal, and outputs the control
signal 32/4y indicating the gamma adjustment value.
Similarly, the adjustment value of the gamma adjuster S1sy
1s added to the adjustment value of the associative gamma
adjuster 51y to use the addition value as the gamma adjust-
ment value for the standard television video signal and
output the control signal 31sy indicating the gamma adjust-
ment value.

Similarly, if the associative detail adjuster 52d 1s used 1n
order to adjust the detail values 1n combination for both the
high definition and standard television video signals, the
detail selection switch 72d 1s turned on. Then, CPU 21 reads
an adjustment value of the associative detail adjuster 52d
from the A/D converter 20, and also reads an adjustment
value of the detail adjuster 524d for the high definition
television video signal and an adjustment value of the detail
adjuster 52sd for the standard television video signal from
the A/D converter 20. For example, CPU 21 adds the
adjustment value of the detail adjuster 52/4d to the adjust-
ment value of the associative detail adjuster 52d to use the
addition value as the detail adjustment value for the high
definition television video signal, and outputs the control
signal 32/d 1ndicating the detail adjustment value. Similarly,
the adjustment value of the detail adjuster 52sd 1s added to
the adjustment value of the associative detail adjuster 524 to
use the addition value as the detail adjustment value for the
standard television video signal and output the control signal
31sd indicating the detail adjustment value.

Similarly, if the associative black balance adjuster 535 1s
used 1n order to adjust the black balance values 1n combi-
nation for both the high definition and standard television
video signals, the black balance selection switch 73b 1s
turned on. Then, CPU 21 reads an adjustment value of the
assoclative black balance adjuster 535 from the A/D con-
verter 20, and also reads an adjustment value of the black
balance adjuster $3/b for the high definition television video
signal and an adjustment value of the black balance adjuster
53sb for the standard television video signal from the A/D
converter 20. For example, CPU 21 adds the adjustment
value of the black balance adjuster 33/b to the adjustment
value of the associative black balance adjuster 53b to use the
addition value as the black balance value for the high
definition television video signal, and outputs the control
signal 32/b 1ndicating the detail adjustment value. Similarly,
the adjustment value of the black balance adjuster 53sb 1s
added to the adjustment value of the associative black
balance adjuster 33b to use the addition value as the black
balance adjustment value for the standard television video
signal and output the control signal 31sb indicating the black
balance adjustment value.

Similarly, if the associative masking adjuster $4m 1s used
in order to adjust the masking values in combination for both
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the high definition and standard television video signals, the
masking selection switch 74m 1s turned on. Then, CPU 21
reads an adjustment value of the associative masking
adjuster 54m trom the A/D converter 20, and also reads an
adjustment value of the masking adjuster 54/im for the high
definition television video signal and an adjustment value of
the masking adjuster 54sm for the standard television video
signal from the A/D converter 20. For example, CPU 21
adds the adjustment value of the masking adjuster 544m to
the adjustment value of the associative masking adjuster
S54m to use the addition value as the masking value for the
higch definition television video signal, and outputs the
control signal 32Am 1indicating the masking adjustment
value. Similarly, the adjustment value of the masking
adjuster 54sm 1s added to the adjustment value of the
associative masking adjuster 541 to use the addition value
as the masking adjustment value for the standard television
video signal and output the control signal 31sm indicating,
the masking adjustment value.

If the control signal received from the remote controller
25 via the cable 24 1s judged, from the identifier in the
header field, as one of the control signals 32 (3147, 3144,
314b and 31hm) for the high definition television video
signal, CPU 16 transmits it to the multiplex/demultiplex
circuit 11, whereas 1f the control signal 1s judged as one of
the control signals 31 (31sy, 31sd, 31sb, and 31sm) for the
standard television video signal, CPU 16 transmits it to the
video signal correction circuit 15. As described above, if the
received control signal 1s the control signal 32/4y indicating
the gamma adjustment value Vhy for the high definition
television video signal, CPU 16 supplies the control signal
33sy indicating the inverse 1/Vhy as the gamma reverse
correction value, to the reverse gamma correction circuit 14.

As described above, 1n a high definition television camera
apparatus of this invention having a built-in television signal
conversion circuit for converting a high definition television
video signal mto a standard television video signal, each
characteristic value for the high definition and standard
television video signals can be adjusted to a proper value.
Further, the characteristic values for both the high definition
and standard television video signals can be adjusted in
combination to proper values, so that proper or desired
characteristic values for both the high definition and stan-
dard television video signals can be set at the same time 1n
short time.

In the above embodiment, the reverse gamma correction
circuit 14 1s provided 1n the television signal processing unit
12. It 1s therefore unnecessary for the camera head 1 to be
provided with a dedicated circuit for the standard television
video signal and the structure of the camera head 1 can be
made compact. Further, the cable 19 1s sufficient if only 1t
can transmit only the high definition television video signal,
so that the cable capacity can be reduced.

In the above embodiment, although the remote controller
25 and CCU 10 are connected by the cable 24, the control
signal may be transmitted by radio waves.

In the above embodiment, the reverse gamma correction
circuit 14 provided 1n the television signal processing unit
12 once recovers the linear gamma characeristics for the
standard television video signal supplied from the television
signal conversion circuit 13, and then the video signal
correction circuit 15 sets the gamma value for the standard
television video signal to a proper value (0.45). Without
providing the reverse gamma correction circuit 14, the video
signal correction circuit 15 may directly set the gamma
value for the standard television video signal supplied from
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the television signal conversion circuit 13, to a proper value.
The former structure provides, however, a better 1image
quality of the standard television video signal.

Also 1n the above embodiment, although the television
signal processing unit 12 1s provided in CCU 10, 1t may be
provided 1n the camera head as shown 1n FIG. 4. In this case,
the multiplex/demultiplex circuit 7 multiplexes the high
definition television video signal from the video signal
processing circuit 9 with the standard television video signal
from the television signal processing unit 12 and transmits
the multiplexed signal over the cable 19, and the multiplex/
demultiplex circuit 11 demultiplexes the multiplexed signal
into the high definition and standard television video signals
and supplies them to the output terminal 17 and 18. Also 1n
this case, CPU 16 1s omitted and the control signals 31 and
32 from CPU 21 are supplied directly via the multiplex/
demultiplex circuit 11 to CPU 8 of the camera head 1. CPU
8 supplies the separated control signals 31 and 32 to the
video signal processing circuit 9 and television signal pro-
cessing unit 12.

What 1s claimed 1s:

1. A high definition television camera apparatus, compris-
Ing:

a high definition television i1mage pickup apparatus
including a high definition television 1mage pickup
clement for outputting a high definition television
video signal, and a high definition television video
signal correction circuit, coupled to said high definition
television 1mage pickup element, for correcting a
cgamma value of said high definition television video
signal supplied from said image pickup element so as
to have a first predetermined characteristic value being
suitable for high definition television system;

a transmission path for transmitting said corrected high
definition television video signal supplied from said
high definition television image pickup apparatus; and

a camera control apparatus mcluding a television signal
conversion circuit, coupled to said transmission path,
for converting said corrected high definition television
video signal transmitted via said transmission path into
a first standard television video signal, a standard
television video signal correction circuit, coupled to
said television signal conversion circuit, for correcting
a gamma value of said first standard television video
signal supplied from said television signal conversion
circuit so that said first standard television video signal
1s corrected to have a second predetermined character-
i1stic value being suitable for standard television
system, said corrected first standard television signal
being supplied as a second standard television video
signal, a standard television video signal output termi-
nal coupled with said standard television video signal
correction circuit, and a high definition television video
signal output terminal coupled with said transmission
path,

wherein said high definition television video signal cor-
rection circuit further corrects at least one of detail,
black balance and masking values of said high defini-
tion television video signal supplied from said image
pickup element so as to have a proper value for said
high definition television video signal and output the
high definition television video signal having said first
predetermined characteristic value, and

wherein said standard television video signal correction
circuit further corrects at least one of detail, black
balance and masking values of said standard television
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video signal supplied from said television signal con-
version circuit so as to have a proper value for said
standard television video signal and outputs said stan-
dard television video signal having said second prede-
termined characteristic value.

2. A high definition television camera apparatus according
to claim 1, wherein said standard television video signal
correction circuit includes a reverse gamma correction cir-
cuit for reversely correcting the gamma value for the stan-
dard television video signal supplied from said television
signal conversion circuit so as to have a proper value for said
standard television video signal, and a gamma correction
circuit for correcting said gamma value for said standard
television video signal supplied from the reverse gamma
correction circuit to have a proper value for the standard
television video signal.

3. A high definition television camera apparatus according
to claim 1, further comprising;:

a controller coupled to said camera control apparatus for
controlling said first and second predetermined char-
acteristic values.

4. A high definition television camera apparatus compris-

Ing:

a high definition television image pickup unit;

a camera control unit coupled to said high definition
television pickup unit; and

a control unit,

wherein said control unit includes a high definition tele-
vision video signal characteristic value adjusting unit
for setting a characteristic value for a high definition
television video signal, a standard television video
signal characteristic value adjusting unit for setting a
characteristic value for a standard television video
signal, and a controller for outputting a high definition
television video signal control signal representative of
the set value set by the high definition television video
signal characteristic value adjusting unit and a standard
television video signal control signal representative of
the set value set by the standard television video signal
characteristic value adjusting unit;

wherein said high definition television 1mage pickup unit
outputs a high definition television video signal, said
high definition television 1mage pickup unit includes a
high definition television 1mage pickup element for
picking up an 1image of an object and outputting a high
definition television video signal of the object, and a
high definition television video signal correction circuit
for correcting a characteristic value for the high defi-
nition television video signal supplied from the image
pickup element to have the set value represented by the
high definition television video signal control signal
supplied from said control unit and outputting the high
definition television video signal having the set value;
and

wherein said camera control unit includes a high defini-
tion television video signal output terminal from which
the high definition television video signal transmitted
via a transmission path from said high definition tele-
vision 1mage pickup unit 1s output, a television signal
conversion circuit for converting the high definition
television video signal supplied from said high defini-
tion television image pickup unit into the standard
television video signal and outputting the standard
television video signal, a standard television video
signal correction circuit for correcting a characteristic
value for the standard television video signal supplied
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from the television signal conversion circuit to have the
set value suitable for standard television system repre-
sented by the standard television video signal control
signal supplied from said control unit and outputting,
the standard television video signal having the set
value, and a standard television video signal output
terminal from which the standard television video
signal from the standard television video signal correc-
tion circuit 1s output.

5. A high definition television camera apparatus according,
to claiam 4, wherein:

the high definition television signal characteristic value

adjusting unit sets a gamma value for the high defini-
tion television video signal, and the standard television
signal characteristic value adjusting unit sets a gamma
value for the standard television video signal;

the high definition television video signal correction cir-

cuit corrects a gamma value for the high definition
television video signal supplied from the 1image pickup
clement to have the set value represented by the high
definition television video signal control signal sup-
plied from said control unit and outputting the high
definition television video signal having the set value;
and

the standard television video signal correction circuit

corrects a gamma value for the standard television
video signal supplied from the television signal con-
version circuit to have the set value represented by the
standard television video signal control signal supplied
from said control unit and outputting the standard
television video signal having the set value.

6. A high definition television camera apparatus according
to claim 5, wherein:

the high definition television signal characteristic value

adjusting unit further sets at least one of detail, black
balance and masking values for the high definition
television video signal, and the standard television
signal characteristic value adjusting unit further sets at
least one of detail, black balance and masking values
for the standard television video signal;

the high definition television video signal correction cir-

cuit further corrects at least one of detail, black balance
and masking values for the high definition television
video signal supplied from the 1image pickup element to
have the set value represented by the high definition
television video signal control signal supplied from
said control unit and outputting the high definition
television video signal having the set value; and

the standard television video signal correction circuit

further corrects at least one of detail, black balance and
masking values for the standard television video signal
supplied from the television signal conversion circuit to
have the set value represented by the standard televi-
sion video signal control signal supplied from said
control unit and outputting the standard television
video signal having the set value.

7. A high definition television camera apparatus according,
to claiam 4, wherein:

the high definition television signal characteristic value

adjusting unit sets a gamma value for the high defini-
tion television video signal, and the standard television
signal characteristic value adjusting unit sets a gamma
value for the standard television video signal;

the high definition television video signal correction cir-

cuit corrects a gamma value for the high definition
television video signal supplied from the 1image pickup
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clement to have the set value represented by the high
definition television video signal control signal sup-
plied from said control unit and outputting the high
definition television video signal having the set value;

138

supplied from said control unit via said camera control
unit and said transmission path and outputting the high
definition television video signal having the set value;
and

and 5 saild camera control unit comprises: a high definition
the standard television video signal correction circuit television video signal output terminal from which the
COmMprises: a reverse gamma correction circuit for high definition television video signal 1tself transmitted
reversely correcting a gamma value for the standard via a transmission path from said high definition tele-
television video signal supplied from the television vision 1mage pickup unit is output; a television signal
signal conversion circuit to have an inverse of the set 10 conversion circuilt for converting the high definition
value represented by the high precision television video television video signal supplied from said high defini-
signal control signal supplied from said control unit and fion television image pickup unit into the standard
outputting the high precision television video signal television video signal and outputting the standard
having the mverse; and a gamma correction circuit for television video signal; a controller for transmitting the
correcting a gamma value for the standard television 15 high definition television video signal control signal
video signal supplied from said reverse gamma correc- supplied from said control unit to said high definition
tion circuit to have the set value represented by the television 1image pickup unit via said transmission path
standard television video signal control signal and and supplying the standard television video signal
outputting the standard television video signal having control signal supplied from said conftrol unit to a
the set value. 20 standard television video signal correction circuit, said

standard television video signal correction circuit cor-
recting a characteristic value for the standard television

said control unit further comprises an associative charac- Vid@‘? sigpal gupplied from the televisiop signal con-
teristic value adjusting unit for setting in combination version circuit to have the set value suitable for the

characteristic values for both the high precision and *° standard television system represented by the standard
standard television video signals; and television video signal control signal supplied from

said controller and outputting the standard television
video signal having the set value; and a standard
television video signal output terminal from which the
30 standard television video signal from the standard
television video signal correction circuit 1s output.
10. A high definition television camera apparatus accord-
ing to claim 9, wherein:

8. A high definition television camera apparatus according,
to claim 4, wherein:

the controller corrects a set value set by the high definition
television signal characteristic value adjusting unit 1n
accordance with a set value set by the associative
characteristic value adjusting unit, and outputs the
corrected set value as the high precision television
video signal control signal, and the controller corrects
a set value set by the standard television signal char-

acteristic value adjusting unit 1n accordance with the set the high definition television signal characteristic value

value set by the associative characteristic value adjust- » adjusting unit sets a gamma value for the high defini-
ing unit, and outputs the corrected set value as the tion television video signal, and the standard television
standard television video signal control signal. signal characteristic value adjusting unit sets a gamma

9. A high definition television camera apparatus having a value for the standard television video signal;
high definition television image pickup unit and a camera ,,  the high defimtion television video signal correction cir-
control unit coupled thereto via a transmission path, com- cuit corrects a gamma value for the high definition
prising;: television video signal supplied from the i1mage pickup
a control unit comprising: a high definition television clement to have the set value represented by the high
video signal characteristic value adjusting unit for deﬁmtlf)n telewgmn Vlde‘f?'_ signal C_OPUOI _Slgﬂal_ and
setting a characteristic value for a high definition 45 outputting the high definition television video signal

television video signal; a standard television video
signal characteristic value adjusting unit for setting a
characteristic value for a standard television video
signal; and a controller for outputting to said camera

having the set value; and

the standard television video signal correction circuit

corrects a gamma value for the standard television
video signal supplied from the television signal con-

control unit a high definition television video signal s version circuit to have the set value represented by the
control signal representative of the set value set by the standard television video signal control signal and
high definition television video signal characteristic outputting the standard television video signal having
value adjusting unit and a standard television video the set value.

signal control signal representative of the set value set 11. A high definition television camera apparatus accord-
by the standard television video signal characteristic 55 1ng to claim 10, wherein:

value adjusting unit, wherein: the high definition television signal characteristic value
adjusting unit further sets at least one of detail, black
balance and masking values for the high definition
television video signal, and the standard television
signal characteristic value adjusting unit further sets at
least one of detail, black balance and masking values
for the standard television video signal;

the high definition television video signal correction cir-
cuit further corrects at least one of detail, black balance
and masking values for the high definition television
video signal supplied from the 1image pickup element to
have the set value represented by the high definition

said high definition television 1mage pickup unit outputs
a high definition television video signal, said high
definition television image pickup unit comprising: a
high definition television 1mage pickup element for 60
picking up an 1mage of an object and outputting a high
definition television video signal of the object; and a
high definition television video signal correction circuit
for correcting a characteristic value for the high defi-
nition television video signal supplied from the image 65
pickup element to have the set value represented by the
high definition television video signal control signal
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television video signal control signal supplied from
said conftrol unit and outputting the high definition
television video signal having the set value; and

the standard television video signal correction circuit
further corrects at least one of detail, black balance and
masking values for the standard television video signal

20

supplied from the television signal conversion circuit to
have the set value represented by the standard televi-
sion video signal control signal and outputting the
standard television video signal having the set value.
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